Experimental analysis
General remarks: All purchased solvents and chemicals were of analytical grade and used without further purification. Compound 1 and 2 were prepared from acenaphthoquinone and malononitrile (or ethyl cynoacetate) according to the literature [1] The melting points of the products were determined in open capillary tubes by using Electrothermal-9100 apparatus. 1 H and 13 C NMR spectra were recorded on a Bruker DRX-500Avance spectrometer at 500 and 125 MHz, 
General procedure for synthesis of Knoevenagel adducts (1 and 2)
A mixture of acenaphthylene-1,2-dione (1.820 g, 10 mmol) and malononitrile (0.600 g, 10 mmol) and or ethyl cyanoacetate (1.131 g, 10 mmol) in absolute ethanol (20 mL) was refluxed for 1 h. The cooled mixture was filtered and the precipitate was washed with cold ethanol (10 mL) to afford compound 1 and or 2.
General procedure for synthesis of compounds (4a-j)
To a stirred solution of 1 and or 2 (1 mmol) and acetylenic ester 2 (1 mmol) in 
Methyl (E)-3-cyano-2-(2-cyano-1-oxo-1H-phenalen-3-yl)acrylate (4d)
Yellow solid; mp 215-220 °C; yield: 0.27 g (85 %). IR (KBr) (ν max , cm , 73.16; H, 3.68; N, 8.53. Found: C, 73.27; H, 3.75; N, 8.61% . 
Dimethyl 2-cyano-3-(2-(ethoxycarbonyl)-1-oxo-1H-phenalen-3-yl)maleate (4f)

